Polyamines modulate transcription but not posttranscription of c-myc and c-jun in IEC-6 cells.
The goal of the current study was to examine whether polyamines are involved in the regulation of transcription and posttranscription of the protooncogenes c-myc and c-jun in intestinal epithelial cells. Studies were conducted in the IEC-6 cell line derived from rat small intestinal crypt cells. Administration of alpha-difluoromethylornithine (DFMO), a specific inhibitor of polyamine synthesis, for 4 or 6 days not only almost completely depleted total (whole) cellular and nuclear polyamines but also significantly decreased expression of the protooncogenes c-myc and c-jun in IEC-6 cells. Using nuclear run-on transcription assay, we demonstrated that the basal rate of transcription of c-myc was decreased by 55% at 4 days and by 60% at 6 days in the DFMO-treated cells. The c-jun transcription in DFMO-treated cells was decreased by 75% at 4 days and 85% at 6 days. The transcription rates of c-myc and c-jun were dramatically stimulated by 5% dialyzed fetal bovine serum (dFBS) in normal quiescent cells. However, polyamine depletion significantly prevented the increased transcription of these two genes in the DFMO-treated cells exposed to 5% dFBS. Furthermore, direct administration of spermidine to isolated nuclei from polyamine-deficient (caused by DFMO) cells resulted in a 2- to 2.5-fold increase in c-myc and c-jun transcription. There were no significant changes in the half-lives of c-myc and c-jun mRNAs between the controls and the DFMO-treated cells. These results indicate that 1) polyamines are required for the transcription of the protooncogenes c-myc and c-jun in IEC-6 cells and 2) depletion of intracellular polyamines has no effect on posttranscriptional regulation of c-myc and c-jun mRNAs. These findings suggest that polyamines play an important role in the regulation of the transcription of protooncogenes, and this may be one mechanism by which polyamines modulate mucosal cell division.